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.iBSTRACT, ' , 

^ The concept of development in education is examined,^ 

\ be jLng defined as **the sy^tema^c use of scientific knovledge directed 
toward the production of useful materials, devices, systems, or 
methods, including design and development of prototypes and 
processes*** Historical antecedents ^ present development are briefly^ 
discussed* Contrast is made between the manner in vhich development 
is conducted vhen regarded as operating vilbin the boundaries of 

^ educational resear.cb and practice and vhen it is regarded a$ 
operating' within the wider area of scientific knowledge and 
technological capacity in general* The contrasts are mad^ in terms of 
dominating paradigms^ disciplines, institutions, and time frames* It 
is argued that the current state-of-the-art of ^development in 
education justifies a radical restructuring of the condiict of 
development, based upon the efforts of other developmental 
^terprlses (defense, space, and industry) * Eleven alternate routes 
for modifying an educational ;5ystem are described, among them 
administrative organization, authoritative analysis, legislation, 
training, and trends* A number of dilemmas (e*g*. 
Independence/dependence, competition/ cooperation)^ are examined, 
which must. be accommodated .in order for effective development to take ' 
place* Finally, several manpower, predispositions favorable to 

* development processes are presented and discussed* (l!«7B) 
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PREFACE 



In their work educatoss frequently encounter problems . 
instances in. which there is an intention of some sort that cannot 
be carried put. These^mtentions can be listed in at least six 
categories: 

1. The intention to plan for the future, to select goals ^be 
accomplished or to modify existing goals, ' 

2. The^intentiojf to operate education progranls/to do the 
day to day work of the education system, 

* 3. The intention to know the generalizable principles and 
"truths"* onwhich sound educational work is based, 

4. The initnmh to choose the best alternative(s) when two 
or more possibilities exist and the situation precludes using 
them alJ 

5. The mtention to dp, to- carry out educational or related 
tasks when the tools or procedures are not available- for 
accomplishing the task at the desired level, 

6. The mtention to disseminate, to'move infonnation from 
one locale to another, from one level to another. 

When accomphshment of any of these intentions isblocM, a 
problem exists, the resolution of which demands the use of an 
appropriate problem solving strategy. ' ^ 

Many people believe that prolJlems rehted to .intentions to* 
know, to choose, or to do are resolved by the 'same strategy, 
reseateli. Experience cumulated in recent years questions that 
belief. Developments in general systems theory lead to the 
assertion that, if different functions exist, different strategies fbr 
achieving them are needed. If a* "need to Ipiow" problem is 
'different from a Vneed to do" problem, resolv^g those problems 
calls for different strategies or procedures. 

The author of this paper, Richatd E. Schu^, has, as Director 
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of, SWRL (the Southwest RegionaJ Laboratory for Educational 
Research and Develophient), first-hand experience with bofh 
"need to know'' problems 4nd "need to do" problems r He 
strongly supports the thesis that the development process, the 
strategy for resolving need-to-know probleiTis, is different from 
the research process His -discussion of the development- pi;pcess 
should help others to tho^e realizations also, a n\ovement quite'' 
ne^e'^sary for more etficient improvement of the iool^..aH<l 
procedures needed m educational operations . 



William J Gephart " 
Director of keseSrch Services 
Phi Delta Kappa^ 
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i. Antecedents and Analogs , 

Development in • education is usually treated as a new , 
Thenomenon.wlth unique characteristics, problems, and poten-' " 
tiab n shAuld not -be so j^iewed, for there are losses m 
disassoci^atin^ it from relevant ajiteced&nt and concurrent endeav- 
. ors Current and projected developjnert phenomena lose nothing 
and gain a good-deah b> admitting to. phenomena that came' -t 
before anil ^that c.>exisi Here" and throughout tiK paper the ttrm - 
develogment" is usedf^ith the standard reterents of the • ' • 
National Scief.ce Foundation defininon n%5, "the systematic . 
use oi scientific knowledge directed toward, the prodaUion of ' 
userul maienals. devices. s> ^tenib^ or methods, iiK!udi?.g design ^ 
jnd development.ot pr<not\pe and pr<,ceEseb - Several altern..tive 
definitions...} -develr.pment ,n education l,ave been offered to 
jL.5iit\ a wider range of phenomena i,r to UKorporate '.haraclens- \ 
tic* regarded as unique to -the educational u.ntexM These 
departures Irc.m standard usage .ppeai nei|her necc.sarv seman- ' ' 
ticall) nor desirable^instromenialK awj a/am retlett the tenden- ' 
(-> to isolate education Uoni t^te human mTinstreain 

Antectdents Of Development in Education 

^ The antecedents of educational development can be traced to 
antiquity, but the histor> may also be .accounted in short order \ 
Lp until the lasjceptury.the history of ed-ucalional development, . 
li totally accounted tor by the history ci educational practice ■ 
Material., devices, and so on were being produced on the basis of 
the scientilic mfo;mation theiT available But development was 
conducted as part of the general educational enterprise 

During the twentieth century, res«arSh in education came to 
have established referents as an enterprise apart from educational ^ 
practice Utilizing the methodology of the ^beha^ioral .sciences 
largely psychology, a Jarge Quantity of education research was 
amassed Whether this literature constitutes knowledge is moit 
but the research reports did occasiotially spavm developmeVit ^" ' 
activity Practitioners also continued to use available knowledge 
to produce useful -materials and devices Thus during the last 
century up until the mid l960's development m. education was , 
conducted either within the boundaries of educational research or ' 
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2'* • - ' •. • 
, within the ^Qundarks of educational practice. * , * • % 

Within .the fast* decad? mcre'asing-atfention has been given to 
development in education as ap endeavor, wanant'irtg consid- ' 
eration apart* from educationa! research and practice But the 
jndeavor has been s^en as naturally building upon ind extending 
histpncal anteced^ts;n edui^ation^ research |nd practice. At the 
risk of heresy charges from c ol le agues jn<duca<ional'fese arch *an^ 
^practice witH whom \ proudly identify, I am competed to a 
radical alternative^ perspective..' 

Development rti educMipn, no^ and in the future, can best be, 
. conducted by bteaJung sharply with its histocicai antecedents. 
Although the historicai s<jeds 'of educational development lie in 
educational res^rch and/or practice, the seeds do not have within 
themselves the v^ii^rewithal tc^ provide the rturtiirance that will, 
.now permit developmeat ih education to thrive above ground. 
Energizing sustenance ean, however, be provided by, experiences 
m sciencf and technology in fields other than education, and it is 
here thU vve shall look in this paper By breaking thrcAgh its 
historical shell of educational research and practice, and driving 
Its roots into broader scientific and techfiological knowledge,- 
educatioaal* development at this pomt has its best ch^ces cif 
flowenhg and propagating in the future. 

Analogs for D^elopment in Educ^opon 

' Since the botanical metaphor has senous implications for the 
Conduct of development in education, I shall substantiate it by 
contrasting the manner in which educational development is 
conducted if regarded as operating within the boundaries 'of 
educational research and practice ancf the manner in which.it is 
conducted if regarded as operating within boundaries of scientific 
knowledge and technological capacity generally. The contrast will 
be maiie in terms of dominating paradigms, disciphnes, institu- 
tions, aJid timejrames. ' ' ♦ 

ParadiQm Per$pectiye * ^ > 

The contextual paradigm for educational research and practice 
has been Mark Hopkins on one 'end of a log and a student oA the 



other. All manners of characteristics oT students and teacheu-s 
have*been identified, conioared, and correlated in an attempt to 
-enhance the hjoman cWSacteristics- and optijjiize the human 
enterpnse of educatiom In focusing on-the inherently human 
aspects of Mark Hopkins and the student, the mescapableJog on 
which they sit has been largely ignored. As a result, the develope'd 
useful material^,, devices, systerns, and methods -that characterize , 
other facets of modern hfe are not now present in education 

^ Despite impressive edifices and embellished interiors, th% 
typical school IS an impoverished - instructional environment 
t^ompated with even the typical home the classroom is barren. 
The call here b not for clutter nor for what educators tem'realia 
It IS for a perspective that is onentaied toward providing 
developed' items with demonstrated functional utility in instruc- 
tion rathet than expecting especially creative teachers ^nd 
njiurally ingenious students to make do w^th items ►l^at ha^e for 
the most part been developed \o fulNti other fiincuonv The 
"teaching maciiine" quest was in retrospect jM>t as Minphstic as i 

'household machine" quest would have been^had development* 
for the home been similarly viewed. But had th^ conduct of 
development for the- home all t>een restricted to manipulations 
the ocoip^'ints thereat the hou:^hold Would not be the sophisti- 
cated functional environm^t it is toda^ 

The product goaK of deveh^pment in education are in no sense 
'inconsistent or inLompatible with tlie intrmsically human 
vharjcienstics (m' educalion People are not pro'ducts, people use 
prodiLcts Educational products, like other products people use, 
proviae alternatives that^ human beings ff]ay choose to use to 
extend their capability By scrupulously maintaining the distinc- 
tion between the people involved in educational practice and the 
.products derivable thirotgh educational development, huma'nistic • 
problenxs are not completely solved, buf they are addressable 
within a^human mainstream that includes* education rather than 
isolates it as an enterpnse demanding unique attention.^ 

Discipline Perspective 

Educational research and practice have traditionally looked to 
the behavioral and social sciences foF their knowledge base, since 



the^e^ disciplines are viewed a§ addfessing the human charac-^ 
lenstfc^ of eduoation. While development in education can 
^ ceria?tily draw upon the knowledge ^base of these disciplines, it is 
uhnecessa^ and undesirable to restrict its consideration tu these 
^ disciplines Fields including but |iot lunited to aerospace, 
. architecture, busfness, engineering, "and pharmacy ha^ associated 
knowledge that is currently^relevant to development in educahun 
"and that can be*expected to advance-^the state-of-the-alH in ihe - 
'Uture ^ •* , • 

/ • 

7he relevance oi. the fields |ust enumerated is b> transfer of 

thcik structural and fhanageinent strategies at a maci;u-level rather 
triar tian;>kr uf theiiWpcrsoni\el or applicatii)ns at a rnicro-Ievei. 
Th«3^ technicall) oriented Qelds ^avo been, less self-conscious 

ik^^ cofcernin;^ their n>et]T6dologies than have the behavioral sciences, " 
and Thus have given onl> modest atter^tion to pac-kii|p 'their 
m.iert^.st-atcgies m a form readily cognizant to pc'sonb v/ithip thf ' 

. . neid'(>r tr^nsfeuablc W other tields ^uch as educatii^n Thus th« 
t.yoK il sp^Luij^; withm those fields is not now, in good position 
to cor tribute to the Londuct of development an cdneation ^le has 
adopted ; 'he view, of education as a field apart and when 
confronting edueation either 'h^fs no response#©r emulates his 
^ Hinion how a teacher should.responJ, In either case he appears 
fofjiish. . ' 

It is the methodology not the men of aerospace, atch^tecture,' 
bu.mess. ertgineering, and phannacy that rendefs these Tields ripe 
for contributing to.d«velopmenr in education a| the present time 
The pres*:nljng methodology of the behavi'oial sciences s^:eks to 
isolate tiitrerences and to evaluate comparatively. Jhe predispo- 
sitions and techniques that folk^w Xroni behavioral s(5ience 
methodology tend to ^e disfunttiorial m developmerrJ^ A counter' 
methodology seeks to identify commonalitiCb and to evalua-te 
c>bernetica]ly. The predispositions and techniquei> that follow 
from tills alternative methodology ten4 to be highly functional m 
development and are shared in conru]ion by intell^cflial endeavors 
\v\ the fields enumerated a6ove. But ^the typical behavioral- 
scientist must- suppress strong competmg orientations in order to 
acquire the ^'nel^" predispositiohs and techniques. His quest for 
comparative differences in ^^lei^omeru blinds-him to the syncretic 



ch^bteristics of the same phenomena. 
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InsUtuttonai Perspective ' 

' Educational research and ^practice have looked to the-highef 
educatibft sector f6r supportive sustenar^c^ The higher education 
sector has controlled the personnel and structure of schools 
through certificatiOi/andv accreditation complexes. It- has als0 
, controlled the subst-anc^^f schoohng , by providing the rt^^toric, 
paradigms, texts, fln(J researcli fhat detemiine this substancejOne 
. need not take a position on th'e quality with which these controls, 
have be^n exercised ttr concede that there are disadvantages in 
" lodguig development m education within higher^dubatioh. 

V 

- Experience in de\elopment m othei fields suggests that the 
industrial sector, rather tlian the higlier education sector, is the 
best tulcrum tor development in education. The reasons for this 
pertain to fundamenial characteristics of thq university and cf the 
developmenf enteipr,>e ^thal are not readily compatibie The 
iTnivwrsily is th^ undisputed home of science Charles tint's 
turn-of-tiie-c-^ntury definition of the university is'Stif! acturate 
''a voluntary LOopeiative , assouation ot highly individualistic 
perst)ns for teaching and -advancing knowledge" fWbltl#, 197^2, p. 
94j The institution ol higiici education is admirably ec(uippe(, to 
forward research,^ blit the , indivhdual autonomy^ conceplual 
elegance, and ^ragmen^cd specializatign characteristic of higher 
J education are wasted in driving the development engine, Thrs h in 
^ wa> to suggest that edacational^jdeveiopment in a univenity 
context be pr;jscnbed or thatycsiearch legated to aeveloppient iti 
education should be delegated to the university. It is to sugj;e^st 
that justification for' educational development activity in higher 
edugatioo be. research-basecf and that justificafton for research 
activity in industry Kej?ducational development-based. 

American industry has no currferTf^velopment capabilUvin 
' education; there has been no basis of support for t^is capabi ity. 
The edut^fltion market has been relegated to "publishers/' a small 
and weak industry., American industry, in general, has been tnuce 
burned m the list decade in ne^^ venture areas in education other 
than iHiblishing. Efforts to penetrate educational practice via 
te^aching machines and via p^«nnanc« contrfUcts did not prove 
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profitable economically or effective professionally. Remnants of 
theic two abortive movements temain alive today, but the scar 
tissue left m their wake is also present. • ' 

The industnal sector has no unique potential fpr conducting 
.research in education or for operating schools. It has great unique 
^potential tor conducting development in education. This poten- 
tial, iftcludes matters of management capability and .socio^ 
t^sh^ical strength that make it eminently reasOrrable and feasible 
to lodge educational^develppment in the future in the industrial 
sector of the nation. 

' Temporal Perspective 

Educational research and practice have been motivated either 
•by .blind fakh and uifinite patience or by 'alleged 'crises ^nd 
instant ''sblutions." These patterns have beei^i^tlected in 
educational legislation and in pubhc informatio'^).ertinent \6 
education. 5ut they are irrelevant to development in education. 
While It ispossiBle to'motivate educational development bv b]m4 
fafith an4 in/inite patierice, -it is not 'ne^^es^ary to do so. 'The 
tangible referents for development outcofnes and tils' fenite 
estimates of , development coin;ipietion dates permit greater s^ci-^ 
.ficity of motivation than bhnti faith likewise, it is posbible to^ 
•*^a^t development in ^ a solution-to-cnsis' mold, but It is not 
necessary ro invent a crisis t(* motivate development Develop- 
ment can. indeed, make a contributhon to the sohitlon of real 
crises But \V can also contribute outcorrfes motivated by (he 
Anticipation of positive potential rather than by the avoidance oC 
cnses created for that p>irpose. 

Apart from tnotivational rationale, both the 'InstanUnfinhe" 
and the "one-ye^jr" time frames in whwh educationaf research 
^and tpractice have been fiel<Jed are altogether- unrealistic for 
devetopmefit in education. 

« * • 

hi fields other than education a ten-year time frame is treated 
as the minimum possible <ime for fielding a development effort 
from commitment to j:pmpletio*n, and a quarter of a century is 
not uncommon. This may seem like an inordinately long time, 
but it can be confirmed by adding up the years (Bright, 1969). 



, Assume that a set of concepts can be demonstrated in application 

.fonn^so ^t. development effort may reasonably.be initiated, 
"HjIv lofl^ w^i jt'>K^to. aclifi^ a. prototype for full •scale or 
field trial? 0^ tor four years'^ Assume t^o years, Hj|n how much 
longer until coiT^merciaily saleable products with necessary 

'adjuncts in the form of maintenance, use'r training aids, promo- 
tioiwl support, etc. is ready for sale*^ One tg four years'^ Assume 
sp( years Usmg these rough assum^^^ns on ^e (iptimistic basis 
the total tune is about iO years' Now allow for the 'fact that we 
may be lucky in* shonening ^^ome-t)f these phases, lyt are m^re 

♦hkel^ to 'have under-estimated at least one of them, Th^n^ a 
15-year tune sf^au is a* strong probability" (p. 38) If you douHt 
the applitabihty of these parainetnc 'figures for education, check 
them against theturre/it planning frames of educational pubhsh- 
ers You will find that their offepngs for*the late N70's ^nd early 
I980's are uow d^J^iined, Notice that the additioni above 
started, at ''tlre'tiinq^iat the scope of the development could b? 
well-enougli specified fio that develbprnent^ cffor^, .could be 
started, the prior. '4iinA for inqui^ to achieve this level 'of 
s^-ecificity was not iricluded and would stilljwrther increase me 

■•^ !une span were it accounted for ^^-w- * " -> 

It has beer\ a popular pastime in botli educational researrh and, 
practice to despair over the time inter\di between the invention 
' .^f a concept inid its reflection in prevailmg f^ractice. But^this 
despart has produced only hand waving pr wringing. Whal is not^ 
recognized is that it is rfot the gap that i^ unique to education, 
buf the effort that ac4Tieves successive waves -to change the 
defiiutjon of^the gap. Xeneraf convention (Kuhn, 1962) recog- 
Xnizes these successive \^aves that change the 'nature of the gap ^s 
' scienUfic and technolcrgical "progress.''' It, is this absence of 
change in the nature of the gap between thought an4. practfce 
thiJt has uniquely characterized education, not the gap per se. 

Coda ^ ? . ' ) - 

* If developmertt in educatjon is.viewed in terms df one pehon 
(looking like hundreds of university professors and their graduate^ 
students or like millions of individual teachers working in 
isolation), and in term? of thousandTof dollars for a few years 
(looking like a research projeTt or like an avocational pursiiit), it 



can be dismissed as mconse^uenlial. There i^no way that the 
. conduct of development ureducaiion can uiunediately ^uatch't^e 
sophistication' of development m other areas wbere the develop- 
ment end^j^vor is currently estabii^Jied and valued. However, it is 
m these iJreas rather than in educaiionar research or practice tfiat 
relevdntdni^lbgs are to be found! , . ' 

The current state*(»f-i^e-art of.- development in educatioa 
jubtifies 3 view of .ts con'^Iictvin temis of managed persono^iB 
(lookipu i.ke iLiustnal R&D or^am^atui^sj^jncM^ 
several ni'llion^ dollars foi several' years flookirfg lik^small 
r:Nou-i- ^•omniiunenls Vi development In areas other than 
eau.atior) hlaborotion and deferi'-.e of thK contention will ' 
, f-iot'vate :he ten.ainder (/fitho'p.^pcT^ An 'elegant analysis of the 
;;rc.'tJen{s ft^r^die raJicaL restj-ucJuiilig' of the field thai is beiog 
^ -ailed tor here h.N been presj^auvlflv Pljtti 1970) ^ " 

' ■ 11. Straotiires and Systems 

\ ' '''-^'^'^ le'tT'i. furme of ihe co-i>duct ol df^velnp.nent docs i.ot 
durKii.d r^r ip^p]^ eub 'f' untctie.ed expanM^n of'j. !ivit\ ji 
.lii.'l.-., jppr.isjf V lj,j;r.* uu^^ [t does leqaire a p.>r,uligm that * 
^ ptowCt^ ^^itip^eficnsive Ntiuctiirc fa the end^.ivoi Para.hgMis 
mowing o;.| cdikj-io.ijl lesea^di or pracrj-.t 45h:i|^ u o Vaie- 
V •-one:> academic d^■_lpll^t^. lunnan aunhutc^, demographu 
divisions, ^ii.d so un. do f^t Ihv. deveW>pnvni endeavor .md 
lead ^>gfo- ''iistuiln;n atuJ niMntcrpretatUMi' when applied t(j the 
/ ilevclgprriL-rt c'ontexi Neither are nuicroparadignj^s t ha? u\c 
.at*c/.riev .^t researcii diffusioT-. dissemmatjon/evaiuation . and ^o^ ' 
on an> more* u^ful 1'r^i.peLtivc of their merits (>r •deficient tes - 
fur other purposes, these calegorie*? bpg the issue of stmcture for 
the conduct of development^ Fmaily, m ehminaHng structuraL 
^ contender:^, we lan discaid rmniparadighis of the dcveloprjient 
method that pse cafegorie^s of design, engineer, test', iterate, and 
su on. Like paradigms oT the scientific method, these mimpara- 
. , digms ptove useful if -treated' as background boilerplate, but are 
dangerous if believed as tiustworthy templates for action. 



What does this leave'> Fortunately, the shelves are not bare. 
The goods have been delivered by structures growing out of the 
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conduct of development in societal enterprises other than ' 
education The best-documented experience derives from defense 
and space development The public information** aspects of ** 
defense and space have subordinated the interpersonal and 

'nianagernent aspects, of these Enterprises to hardware that can 
easilv be photographed and simply depicted in a form j/nienable 
10 the papular media However, after cutting below this press 

^ image it becomes clear that all ot tlie people problems that are 
found worr> some m development m education are also present in « 
space and defcn>e development T-iiey have simpi> received less 
emphasb M'^siles are not men but manageiujent :,tructures are 
management sfucture*. .iiid people are peo^^ in development 
v\herever it is conducted This uHderiimplifi canon Js offered not 
lo support but t'> introduce thecal a Ji^ms to be presented The 
ijdrad^uns are ctfeted j'^ illustrative dlttrnatne^ raiher than as 
dcfir.'tive imperatives As turflier exj^er.uf .tMn Jovclopnfent m 
eduuatioP gauicJ 'h ^'iiore suita^^le paradigm ^^iW no dowb^ be , 
prodtued But tu{ure action ncod riot bo a bootstrap ctiort 
D'nt^''^pinenl in til^b'ntrtJn may pmtt'ed hv *>'andmi:; op the 
sirU(.fures oi tiian^ \^^^o ha\e (.onk before 

DOD-Borrowed Paradigm ' ' 

Tabic 1 '^ adapted trvaii a surve> ol DOD c it^g* vies pfescnted 
bv GlcTUvm n '^o7) Glennan's ^ategofi^ ii^nu are paraphrased 
and frceK adapted to rcllca .mj iiuo'-porate distinctive c[jara«. 
't^;risMLs ')t euL]i.a!h)n A bnct ucsiuptioii oi each' category ^ 
to!iv)Vved^h> >uegcsted prerequisite criteria ti)r eftort initiation 
that define tlie boundaries of each ca^'gory Tins paradigm has 
^t■vorul things going tor it hirst it penults concurrent coordinate 
activit> that successively reduces the micertamtv inherent in ^ 
develooment Scond, it bt'clgt-s the n^ks erKo6nteied irl contr;^c- 
ting for the total procurement at one time, promotes reasonable ^ ^ 
competition within each calegot^', and guides 'the anticipatory 
e\pe'.^itk)ns ot all parties involved /Third, it permits a healthy 
range nf contractor specuihzations with sufficient differentiation 
and stability and with reasoi^able redundancy to span the full* 
devejoj^ent tune frame Other advantages and implications ^ ^ 
could be cited, but I shall resist fu.rther embelhshment, smce the 
purpose IS only to set forth the paradigm 

, NASA Borrowed Paradjgm / 

Table 2 is adapted from an impressiv^p analysis of management 
style and dfganization structure presented by Sayles and Chandler * 
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Categories for an r&d management 
structure j[n education 



I Research includes all efforts directed toward increased knowl- 
edge of Hjatural phenomena and envirorunent and toward 
solutions to problems in the physical, behavioral, and social 
sciences By definition, ''research" includej^ all basic research 
in addition to applied research direct^; tbward expanding 
knowledge in various scientific ar^s. It" does not include 
time-onented investigations and devtlbprpents. 

Effort miti'dtion crrteriaf * 

1 The utility of the potential outcomes of the reseaich is 
high 

2 -^he scientific oi\ technological domain is judged to be ripe 
fen exploration 

3. Talented scholars and scientists are available or recruit- 
able 

n h^ploratvry development includes all efforts to resolve 
specific problems short of major development projects. These 
efforts may vary from fundamental applied research to 
sophisticated experimental prototypes study, programming, • 

' and pianjung efforts The dominant characteristic of this 
categqry of effort is that it is pointed 'toward specific problem 
areas, with a vie^ toward developing and evaluating the 
feasibility and**<jOBracticability of projiosed solution^ and 
determining their parameters. ^ 

Effort initiation criteria: 

1 . The technical feasibility of a pronusing model is i^ncertain 

and warrants-further investigation, or 
•2, requirement for a prototype or component can be 
^SQpcified with sufficient prtcision to permit further effort 
. to. refine the specifications, or 
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> • 

. *6> Experimentation is required to investigate the parameters 
of p*erforrnance limit of a prototype or component ©fa 
— «ttbsystenl^c>r 
4. The effort ^yolves^e testing of a model preparatory to 
vthe' d^^'elopment of a prototype or component of a 
subsystem and tlie technology for such effort is available, 
. ' % 

III. Adv^ced development includes all efforts that have pro- 
^ gre^^4^ the development of s>'st^m's for gf^rim^ental or 

operational t*sts. Advanced development is dferacterized by 
^ine-Kem pfojects, normally involving systems designed*for 

test or experimentation as opposed to those designed and 

constructed /or operationaj educational use. The major 

distinction is in terms of readiness for use. 

initiation criteria: 

1. A promismg exploitable technology is available and the 
priority or magnitude of the effort is too |reat to warrant 
consideration as exploratory development, or th^^ture 
of the effprt is such that more extensive manageniehtyis 
requir^ to insure continuity or cost control than iV 

X reaslmab]e urider an explorato^^[|velopmerU effort. 

2. Pnm^nly development Father flian e.xperimental effort is 
required,,ai^ the technologj^ need is sufficiently irih^d. 

3. The ..system ^nd performance objectives have been de- 
fined. 

4 the best technical approaches have been selected. *. ' 
5: A {T^de^-^ojf analysis- of alternative .system configurations 
has been made. 

6. The cent effectiveness of the proposed item has been 
deteftiined to be favorable in relationship to the cost 
effcctivene^ of extant items. ' 

7?, Cost and sj^hedule ehimates are credible and acceptable. 

JV. Operating program development includes efforts directed 
toward the fuU development, engineering; and testing of aUof 
the essential systems, support programs, vehicles/materials, 
• and^ procedure^ that have been demonstrated ready for 
installation and operational use. 
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Effort initiation criteria: 

1. ^Primarily system articulation nrther than system develop- 
ment effort is required, and the technology needed is 
sufficiently in hand 

2. The operating environment 'and performajice envelopes 
are'defined, ' , ^ 

3. The best technical approaches have been selected. 

4. A thorough trade-off analysis of alternative program 
'configuratioas has been made , 

5 The cost effectiveness of the proposed program has 'been^ 
determin?d tp be favorabff in relationship co the cpst 
effectiveness of competing potential programs. 

6 Cost and schedule estimates are .credible and acceptable. 

Installationlppcration, The category subsumes operating ecist 
evaluation, produ^clion-markettng, inStallanon, and operatian. 
Operation is relevant to R&D^only to the extent that it 
reflects such post-installation activity as the setting of 
standards over tune 

Effort initiation criteria: . » 

1 Ail systems involved in a new operating program are. 
available^or a firm availability date can be proiecte'd. • 

2 The cost effectiveness of installing the new program has 
been determined to be favorable when corppared with . 
that of* current operating programs. 
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Table 2 

PHASED DECISION POINTS FOR THE CONDUCT OF DEVELOPMENT IN EDUCATION 



Phase^ 

A, Preliminary AnalysisJ 



B. Definitfon 



C. Design 



D. Development 



Objectives 
Analysis of alternate 
overall approaches and 
concepts 

Selection oj^plle of 
several approaches 
for further definition 
and eventual devefopment 
if this seemfvadvisable; 
effort may be cut off here 

Definition of del^ of 
the approach seleciwj in 
Phase B 



Final design, development 
and testing 



Agency 
Primarily an in-hoCse 
effort " 



An analysis role 



Integration and 
validation of 
Contractor datd 



Monitoring and review 
functions 



. Contractor 
Support rOle for study 
contraCto^rs (FP or CPFF 
contract); need not be^ 
capal/le of Phase B;C, or D. 

Study' contractors develop 
information (FP or CPFF 
contract); not a'Comp)etition 
for Phase D contract. 



Ma)6r portions of work are ^ 
'^cbntractor conducted (CPFF or 
^eerU^? contract); generally 
>f or mow prime contractors 
selected, only firms capaWe of 
performing through Phase D are 
eligible since Phase C provides . 
competition for Phase D, 

Major portion of work is 
jontractor conducted, restricted' 
to Phase C contractors except » 
in unusud cases, one prime 
contractor (incentive contract). 
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^(1971 ) that relies heavily on NASA expenence 

• Thf informiKtion in Table ^ IS given only, incidental treatment 
i by Sayies and Chandler and is not the basis foi^ny praise of their 
bocd^. offer .the paradigm to showman alternative formulation 
that happens to be comi tibl^ with the structure in Table 1 and 
th^t presents additional facets of the endeavor, such as the 
appropriate differentiation of .agency-contractor responsibility 
and type of co*htract If the par^idigm were to ser\e no function 
other than to provide a contrast with the erstwhile "procurement 
practioeV' of USGE to wnt^ RFPs for R&D, based on the pet 
notions of agency staff at expenditure levejs bf whatever they 
^ could scrcxjnge out of annual appropriation"? residuals, it woula 
serve a useful pi^posei But the Table implies more, than this In 
1 elegant simplicity it quietly, structnres the resolution of complex 
i .socio-technicdl issues that, in education have generated nothing 
more than heat in skirmishes surrounding ''free competition,"' 
'^federal coijtroj." "ai^tonomy and independence," ''public; and 
, pnvate/' and ^o on Again. I shall resisjt further embellishment of 
, these desiderata • * . 

*• 

• Bo^h^ of the fctfegoing- structures' are characterized by (I) 
fncremeKital acquisiti{>n,,b<isell on a sequence of decisiun^points 
and a succes^iun^ of developmen<' phases and (^) -pronounced 
austerity in the early phases of development fPerry.,1972) 1t rm^^ 

'|be professional!) impolitic to* advocate ailsterity «f any sort In 
|this present season of financidl a3vers!ty for development m 
leducation 1 have no aspir<|tion to putslash the budget slashers 
The austerity being advocated is structural, not financiai> It is 
ottered as^3n alternative, tor the present an'archy that imposes 

. austerity, controls late- .rather than^earlyin development This 
aijiarchy is exemplified in. the erst\Vhile l/SOE practice of laksez^ 
tjjire development • followed by a "c-oiinty fair" competition' 
artibng **nroduct" entries vying for NCEC-spf^nsored "dissenrina- 
ljfon'\pri/e\ wilh the jucjfees supplied by the higher education and 
spool communKies andhhe fairground operated by ETS under 
Contract to NCEC The ''courity faij" strategem would be 
inconsistent with the Jar^^st^/iational resources imaginable fo^ 
(eve)opment in education The decrea^irrg, austerity strategem is 
operable with J*he n^itionaU resources presently available for 
^evelopnient lajedu.catiorf - . > • 

''Austere initial development rs an irnportant element in any 
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Table 3 

OBJECTIVES-BASED R&D CATEGORIES > 



Suppoft of, Existing Business Research ■ This research is that 
conducted in direct support of the given company's existing 
busyiess to maintain or improve its profitability^^and to improve 
Jts social acceptance. It is condjicted to retain or increased market 
sfiare by introducing new prodycts, by improvmg the quality of 
existirtg products, by decreasing the cost of manufacture, or by 
preventing excessive increases in cost of manufacture, by extend- 
ing the jnarkei of existing products into new applications, by 
enhancmg safety, reducing pollution, o- in other ways improving, 
product or market acceptance. ' 

Exploratory Research - Exploi;atory research is thatt r-esearch 
performed for the purpose of advancing kji owl edge Of ph\enom- 
ena o^* genetal company inte*st and aSo for finding major new 
high risk business projects It^s usually lafeg range in nature but 
may include literature searches, laboratory scouting experiments, 
preliminary application and engSneenng studies, and preliminary 
economic evaluation A new product, process, or service is in 
view, but the work, by defirf|tion, remains "exploratory research" 
until a pr<J3uct or process objective is established. 

New High R^Busif)ess Project Research - New high risk business 
project research is that conducted vAi\{ the intention of developj- 
ing a product, process", or market in which the sponsoring 
compariy has ao direct manufacturing or market experience, or 
botli. It includes .those projects which involve a diversification or * 
a totally new way of accomplishing an iniportapt functign. It is 
, high"»nsk in nature This research may result from the successful 
accomplishment of exploratory research or may be ^a neV 
program related to otherwise acquired technology, it caH include 
all the technical categories pf work associated with researcTi and 
development. . * 



Table 4 

ALTERNATIVE ROUTES FOR MODIFYirJfc^AN 



EDUCATfONAL SYSTEM 



'X 



Route' 
Administrative 
o/ganization^ 

Authontativc 



^ Analysis ^ 



Examples 
Experimental schools 
Storefront schools^ 
Day care centers 

Ke"rbCommi<ygB reports 
Levien report , . 
California Master Plan 



Prerequisite 
Defmed workable structure 



Analysts and ccminussion 



Vehicle 
institutional 
organization 



Effect Dependent 
Upon^ 
Institutiohal leadership 



Report and publicity Public acceptance an^ 
% executive interpretation 



Development 
Evaluatia|i 



Judicial 
Ruliii^ 

Legislation 



Sesame Street 
SWRL Kindergarten 
Program 
PLATO 

EEO survey 
National Assessment 
• State TeMing Programs^ 

Supreme Court j;uling 
Circuit Court ruling 
State Court ruling * * 

Fed^'law 
'^State law 
Loc^law 



Devejopment technology Developed system Quality of development 



Evaluation tochnolqgy . Report-of firidings , 



Evidence and \ 
•recommendations 



Statute and claim 



Legislative majority. 



Court order 



Statutes 



Ledstative and 
exdcuiwe reaction 

Executive enforcement 
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Table 4 



Route^ 
Media 



Personal 
Service 



Technique 



Training 



trend 



•TV 



— ^..n^ Examples 
Cable^TV' 
^^ompufer syst«n\s 
Audio cassettes 

Ecjujpation extension ^ 
agent * ^ 
Management consiitant 
Psychotherapist 

Micro-teaching. 

Busing ^ 

J^inance formulas 
*• 

Teacher education 
Graduate fellowships 
AERA preses^ions 

tflareer education 
Preschool educati 
Open schoobng 



1* 



Prerequisite 
Medium and message 



Knowledge -ernbedded-in- 
ondividual and 
receptive cbenT' 

< * 

Reliable defined ' 
procedures 

Training system 



^^lultipfe convergent 
aeterminants 
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Vehicle 
Hardware-software 



Effect Dependent 
Upon 
System quality 



Interpersonal 
relations ^ 



Individual expertise 



Medirfor 

transmission 



Technique and medium 



InstrHCtiort 



Instructpr and materials 



Disjointed* 
incrementaiism> 



Continuity of i 
determinants Vt^ 



incremental acquisition strategy.. ..During development, the desir- 
ed product IS information, and only inforrrTation. Hardware is 
.merely a means of acquinng the information needed to proceed 
to another phase.. Irrelevant information is inevitably e;^pensive 
and^ frequently worthless It is unlikely, for mstan^e/ that . 
consumption rates and mamtenance requirements can be accu- 
rately calculated before test artfcles- are in hand and test 
experience has been accumulated Malang such calculations is 
costly* Actmg on ihem before they can be validated is very 
costly" (Periy., 1^)72, p. 358). 

Industry-borrowed Paradigm ' • 

Tne notions of purposive phasing in R&D are not restricted to 
public R&D enterpnses Table 3 shows classiikations and 
definitions recommended by th^ Committee on Research Defini- 
tiocb ot tlie Industrial Research Institute (Brown. 1972). The 
Conmuuee ' did not fmd it helpful to dassify R&D by how it is 

"done { fundarfiental, basic, applied), or by where it is* done 
f central labs, divisiond^/^utposts. s'tfmi-vsorlcs, on the bench); or 
b>' whefher the research is product or.'provess orl^ted They 
found It most helpful to cl^ssif^ the research on the^basis of, why 

jt^NNas done" (p 56) B> substitut-mg educational' for business 
referents, the tabled categories appear reajJily generalizable to 
d^'Ciopnient in ediuation 

System Modifjcation Aiternativks 

1 lie paradigni in Table 4 diWiensionalizes alternitive routes for 
moditvmg an ediic'atiORaJ system. Several impfhc^Uons may be 
drawn f^oni the array 

First, tiie array indicates that it is possible to structure the 
management ^of educational change independent nt references to 
categories of, students, teachers, disciphnes, and methods It is 
quite feasibile to use multiple descriptors to characterize any 
modification effort, but excluding descriptors appropriate to a 
gjvfen effort in deference to descnptors apf)ropnate for the 
management of another enterprise is indefensible 

Second, the array encourages an op^ and pluralistic approach 
to educational change It recognizes ' development as one of 
several feasible routes. Each route has unique strengths and 
potentials, and none is without its constraints and weateiesses. It 
is inappropriate to subsume all the routes under the rubric 



Table 5* 

ESTIMATED 1 COST FOR 
EDUCATI0NAL,1NN0VAT10NS 



Type of Innovation ' Cost Delivery Time 



Major ^urricuruin PtojectsXsuch - ^ 

as BSCS, new'math:etc0 10-I5M 5 - 7 yrs. 

New Innovations ih Media and . > v ^ 

Technology (such as Sesame . 
Stre«t, Computer Assisted, 

Instruction) <^ ' ' ' ; iO-l 5M 3 - 5 yrs 

New Efforts at Assessment - ' > ^ 

Accountability (lS>ational ' . ^ ^ 
Assessment Program, Belmont 

Project) ' 8 -10 yrs. 

An Experimental School 5M 5 yrs. 

if 

Major Studies in 

Fmancial Reform 5M . 3 - 5 yrs, 

I 

Training One Hundred > « 

Senior ^Researchers 6M . 4-5 yrs. 



^Estinites provided from Nation^ Center for Educational 
Reseaifh and Development, Office ofiEducation.* 

♦Excerpt from Testimony before House Select Subcommittee on 
Education by James /. Gallagher, February 18, 1971. 
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^^development," as USOE has done in the past, since differential 
treatment is in order for each The array recognizes that there are 
scneral ways to skm^a cat, and that each way has its distinctive 
kai9ixe\' Giahbiiig the sli^ end of the knife with* both hands 
vieaiesditficuh> because u fails to respect the distinctive features 
of iliai roiite I ai.)n!(;u-e hu [he crude nie-laphor, but it aptly 
o\?rev>es (he ^luins) ctforts d[ I'duLational b><tom nioUiVication 
tiuit Jut th; pa>5 * 

Third the jlplubaic il prdering of,the aiternatives indicates 
uu: they i''c conipleme;itaf\ rather than competitive, coordinate 
raiUer ihan hierarchical A popu'ar tiameMuenship p^oy m recent' 
veir^ lu^ been \6 disparage all routes except the one bemg 

nh'ied ''minor tmk-jrmg'' m contrail to the gjcit 'V'^st 
oenefit^ pioHTK'd h\ the louk^ hx^^v^Ji advocated \s a matter rn 
Lk^ u is unnecessary to scic-ct one loute as ''best** since it b 
po>>ible ^! pur^ae concurrent routes at no increaM in \n^t h\ 
oducai'on £ acL rtuite has unu;ue but complei^ientary strengths 
'id pt lenuaK. a. d ifone i^ witluuuNb .onstraji.ts and limita-* 
tion^ 

Vou.ili ihe arrrn provides a basis h>r parametric cstnrates ot 
:\ c rcH'urce, ]c.|iiucd to pm^ue eftorts along each ot ihc routed 
Prx>crt experience pe-rniK the a^:.i^nment ot time Tind cost 
estimaie-) to crtoris \vithin evurlil of these categories Table 5 
-idu'Js.cs thi^ p(^iia 1 do not vouch loi the precise accuracy of* 
tiiL >c t-stm\itcs since tny '-v.n estimate^ differ, give or take a few 
nh'hon and a tew year^ It is m\ understanding that juore refined 
{»t pjr.iuielri: el tort boundaries were prepared^in connec- 
ts ni v^i^h Nir plarming. but so tar as I know this study has not 
been made public My point r< tfiat the statc-ol-thc-arl does 
permit s>ich parametric estimates and tiiat d'evelopment in 
education m the future need not be planned and fielded in 
Ignorance ot such estimates Parametric estimates may also be 
apphed to the costs of creating the institutiopal capability 
required to provide the prerequisites for pursuing each route. 

Finally, the arra;^ suggests differential regulatory cnteria 
appropnate^ to guide efforts along the various routes. The 
establishment of regulatory criteria is a traditional arena for 
healthy focused cooperation between a governmental agency and 
allied professional associations. Had NCERD officials and A ERA 
hfiembers, for example, conjointly devoted half the attention to 



defining and legitimizing th criteria for development outcomes 
that they directed toward evaluating and' legitimizing the evalua- 
tion of development efforts in the total ab^nce of such criteria, 
both the state-of-the-art of development in education and th^ 
pubhc would have been better servei^. In their zeal to "win one 
for old OE,'* NOERD consistently vacillated between a *'Well 
solve all y6ur problems," and ''Don't brjjigany of your problems 
to us," position with its development contractors. This orienta- 
tion totally'^abrograted the regulatory mechanisms that have, 
traditionally proved successful in other areas of federal' govern- 
ment \« federal agency nins a higli risk in medtliing directly in 
contractor affaus !t srfiooths out problems by eCtablishmg firm 
regulatory boundaries within wlTich contractors may operate in 
the interests of all parties a. oncerned. 

Ill Management And Manpower 

Manag<yne«t-CunMderatmns ^ 

**Man:jgen'CiU^L-^> a nasty word bolh in many quarters of 
actidorrna wlier-'lls coiuioiauop^- - f rogrii.nitaM'jn aR* abhorred 
IP HiaiiS quVtt'i^ go\cr:u:!enE wmciC ii^ t,oarwtaMuns jf 
c mtroi arc ''^arcd Howevjr^. I'Tanagen.OiU is inhereri' tV the 
conduct ot devel' 'pnient . and pcjoratne ctumotatK^ds Can be 
avoided b\ c\{^bcit aLt'on to\vaid this end SikIi act. on mvoWes 
addiCN^ing and a^coi unodating dileninia fhat inherently affect all 
pers(;ns, invoKed in a developntent eft or i These relate to such 
matters as 

Precision - Ambiguity 
Independence - Dependence 
(\Mnpetitiou - Cooperation 
Refinement - Completion 
Lff?cimg - Marginalizing 

Classically, the ternts on the left have been constdered to be 
the preferred clioices Hotvever, the terms on the ng!it,in reality, 
cx)me closer to a reasonable resolution. There are no magic rules 
for handling these management matters^any more than there are 
for handling other matters of deveiopmejit. ^ 

Literature on the' above tppics is sparse. Derek Price (1970) 
has pointed " out that' technology, in general, tends to be 
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papyroDhobic jxi contrast to the papj^rocentric concerns of 
^ science. These, tendencies appeal to result from determinants of 
personal property rather than jnteUect, 

^'If you want to make capital out of technological discovery* 
(whether the discovery be individually or institutionally referenc- 
ed), the last thing you want is that open publication that 
determines, private property for the sciences" (p,8)- It is 
possible, however,^ by borrowing h^yily from Sayles and 
Chandler '^(l 97 1 J toat.l^t stretch the boundaries of the apparent 
paradoxes fPa^e numbercitations without name refetencesjn'the 
text bek)w are to their b6ok ) ResolVing the paradoxe^s iVone of 
t^^\^Qglectually exciting aspec^of development. r«iiaining for 
"TlTe~^j|fcrerTHe "pur^foF devefemcnt Tri'e"d'uCarK)n~$bK>uTd 
deliberately contributrto this resolut>i)n, , ^ - 

Precision Amblgujty ' . 

'There is a sharp contrast -betv^een the pr«;ision of specifica- 
.tion and recordkeeping m high-technology projects and the 
:nanagennl process associated with their eitective pursuit The 
latter is i:haractenzed by a highly fluid, iterative, and seemingly 
imprecise series of activities that require a high degree of personal 
mteraction (p^ 225);' The classical ideal of manageniej^ that has 
for a decade bee/i^recognized asjiaive*(Braybrooke and Lindblom. 
1%>3) mcludeb a set of Miulestones convergiQg on the attainment 
of a precise solution to a problem that was specified with pristine 
clarity prior to beginning the {effort . Never 'twas so, and never 
*twi]l be in development in education or in, any other Held 

'in tradit»onal management theory ad/nimstrators are^expec- 
,ted to collect and weigh facts and probabilities, make an optional 
decision, and see that it is cabled out Jn large-scale dev^pment 
projects, a' clear sequence of, adtion is not possible because of 
their extejjded duration, the many technical unknowns, the 
cfianging balance of power among'interest' groups, the continual 
discovery of new 'facts! and constantly changing constraints and 
pressures.. ..It is assumed that the problenjs are simply and 
' dire<>tly solved by rational analysis when^in fact, a great deal of 
^ "interplay and negotiatiorrm^y be necejsary'\(pp. 7-8). * ' 

A development^ effort that is conducted as a mechanical- 
^ completion of milestones will either trivially advanQf the state* 
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of-the-art or intellectolLy misrepresent the' complexity of its 
operations, 

"Modern development programs have hfe histories filled with 
unanticipated crises, unpredicted barriers and impediments. What 
appear to be reasonable designs, given prior knowledge and 
experience, turn out to have neglected some small, crucial factor,- 
and some subpart. ...fails to worl^ This, in turn, means that the 
sifbsystem may have to be redesigned to Svork around' the 
problem, which,' in turn, affects other subsystems and the larger 
system. ...These complex techmcal endeavors.. ..require .not less 
but more human ingenuity, improvisation, and negotiation than 
old-style business and government organizations"^ (pp. 10 and 16). 

I ndepcndeitce- Dependence 

"A major paradox., is that effectiveness in development 
programs requires a high order of responsible autonomy and the 
opportunity to innovate and even to change plans. But large scale 
projects... also require unbelievably precise integration ^nd coor- 
dination among the parts. ..Thus a wide array of intellectual and 
economic commitments must be smiultineously focused on a 
very explicit task without destroymg the motivations that release 
energy and commitment" (pp. ^ 

« The American society, histoncally and now, has placed a high 
value on independence. This /tradition demands that both 
mdividuals and institutions be officially recognized as 'Mndepen- 
dentv** However, -a mission orientation introduces constraints on 
all pai'ties contributing to the mission. 

''A mission orientation.. ..dearly is not consistent with a literal 
interpretation" of the 'independent contractor* concept. [All 
parties] must be able to act in concert to be 'immediately % 
responsive to a program's needs. A certain degree of separation 
from external pressures thajfmight* prematurely abort potentially 
significant advances is also'required. Thus, the development group 
needs* a working arrangement that will insulate it from its 
•environment, and a nionopoly or near-monopoly of certain 
relationships is one way of achieving this goal. To get on with the 
job, the sponsoring agency is almost forced yipt.make itself the 
centr^' figure- in a closely knit group of or^nizatlons, insulated 
from external pressures-from the enviromieat-and therefore 
dependent upon the sponsor. .To sccur^mis relationship, the 
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sponsor is obliged to provide unusual^arantees as protection 
against risk, such as compensation fo/iosses that may be incurred 
[wi'th] approacfies that show/-pTbniise but eventually prove, 
unfeasible Management of'TfiTs style of relationship is of special 
significance becJuse it is' by no means limited to advanc-ed 
technologies. In the future we can expect a much greater use of 
missK)n/-oriented aggregations composed of a ^sponsoring agency 
and a diverse group oi sateihies \Xho have banded' together lo 
achieve a major social or economit goaP* (p 7 1) * 

Such intt-rdependence include^ profit making, as weli a.^ public 
(Tganizations and individuals, a> well as in^titutioTib Interdepen- 
dcMice has never been stiongiy- pursued in development in 
education since it has^een vicv^ed as a retlcction of weakness 
rjther tfian Mrength An' opposite viev. appears to best forward 
bo^h J mission orientation j!id a dcv't^'opment^nterprise A 
poignant anetdutal illustration of this pomt jS NiH'^. >.urt referral^ 
»>t Its Lontrkto^ to the ^ma'' Busmes^ Administration for loan'' 
jssi^tauc'j 'H Lont^'ast to tlise elaborate agUKV efforts that led to 
arranguig federal grar^ntee lor the $250 million Lockliced loan 

M.t|ter > o] ipdepcndeu'cv-dependenty are often Viewed as 
'aiiilatt^rally irtvolving individuils or instituUons other than the 
^pv)nsoi but the cflctts are rt^iprota! A spon<^or that disdains all 
iiiierJe'^;endenc> ^elanon^hlp^ is itself totiUK dependent upon 
others, 11' forv'tarding lib interests cxtemaily. Thts dependency 
typified NCPRt) and its predecessors in [ SOE 

Competition-Cooperation « 

This dilemma is Josely* allied to that of independence- 
kdcpendcnce .Both competition and cooperation are e.^ch u^vcful 
mechanisms for enchancing excellence. The accommodation of 
the incompatibLlit}e>s of tlie two mechanisms appears to Ue in a 
self-forcing, self-enforcing s>stem 'To achieve this goal, a 
pressure system must "be devised that will funcWfen to correct 
significant errors a'nd prevent major distorti9ns from arising 
Relying heavily on mdirecl means, management provides pressure 
in the right direction so that most of the time the sy^Jem will be 
brought back to its. original course. Management of large-scale 
endeavors essentially fnvolves the skillful creation of such a 
pressure system" (p. 104).. ^ . • 
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The system envisioned is still an aspiration rather than a reality 
Ji any field of development. Techniques toward this end in 
educational development'That have proved useful in practice are 
described in Schutz (1972). 

** 

Retmement-Completion 

Research work, hke woman's work is never done. Develop- 
ment work myst be treated complete at the earliest setting sun, 
although It IS clear that it coul3 heexte-nded and refined to good 
effect for a much longer penod. ^'Letting go'' of a piece of work 
IS- one of the most diffi<iiult things for a novice in development to 
learn how to do gracefully. The tricks of the^^trade known to me 
are described elsewhere (Sx;hut2 1970 a and b), but tliere is no 
"single best'' resolution, t 

*'The complex inteimeshing of scientific needs, engineering 
re^iremerfls, budgetary Imutdtions, oiganizational vonstraints, 
and personal goals, ana values almost ensures that project 
decisions will involve a cortiplex of trade-(>ffs a^ong m.fny 
different gains and a variety of losses. E^penenced and krowl- 
edgeahle participants cannot eliminate the need for trade-offs, 
bat tliey can approach thetbargaining with a realistic evaluation 
of the pos^ble outconTes" (p. 64), 

Effect! ng-Marginarizing 

Even economists tend to prefer direct effects over marginal 
accomphshments when there is a choice betweefi the two modes 
{Cliarlesworth, 1972) In development^ marginalizing is oft«n 
more efficient as well as more effective than direct manipulating 

Development efforts in education are simply too complex to 
be handled by one individual in a hands-on, do-it-yourself 
fashion. The development specialist '*acts the role of a margin- 
alist. He widens or narrows limits, adds or substracts weights 
jjt'here tr^de-offs are to be made, speeds up or slows down actions, 
increases the emphasis on some activities and decreases the 
emphasis on others" 209). He finds that "there is often not a 
precise, rational solution ^to most questions, rather the answer is a 
product of flexible give-and-take" (p. 215). He "strives constantly 
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to keep an appropriate balance in relative effort for what are 
always somewhat conflictihg objectives ancl to avoid the usual 
degredations by which high hopes are dashed on the rocks of 
*realistic solutions*... The process thus becomes a kind ofcontm-* 
uous test of the perspicacity, alertness, and omniscience of those 
involved in the project. As such, it provides very useful feedback 
to the manager, perhaps much more useful than the ckta provided 
byjraditional appraisal mechanisms" (pp. 216-217) 

Manpower Considerations 

Consideration^ of manpower have been postponed to this 
point, not because human resources are mcidental to develop- 
ment in education, nor because qualified persons are available in 
good supply Neither could be much further from case 
(Levien. 1971) However, unhke the conduct of rese*ch, the 
integiaied group* rather than the isolafed^ndividual is the 
reasonable unit for considenng the conduct ot development This 
does not reduce Ae importance of the individual in any 
development enterprise. It simply requires greater attention to 
insuring an • environment that will make it/ possible for each • 
lndlvldua^ involved in the conduct of development to be 
professionally productive and personally satisfied 

!t is thus mapprgpnate to impute the attributes of a researcher 
to create a '^developer'' role Some persons have assigned the term 
"educational ♦developer" to themselves or their ^students. How- 
ever, a one-mari ''developer" wjl be superficially trained and will- 
operate superficially. The conduct of developm^^nt in education 
requires highly competent specialists, not prima donna general- 
ists Now. and likely forever, personnel qualified as journeymen 
contributors to development in education are likely to be trained 
and to identify themselves as discipline specialists rather than as 
"developers " . * 

The temptaUpn to anthropomorphize abstracdo^ns such as 
"development'' and "evaluation" into "developer" and "evalua- 
tor" has been, however, compellin^y popular University training 
programs for "educati6nal develop)ers" have been established, and 
training materials for such programs have been solicited and 



contracted for by USOE. *These programs and materials can do 
little /^t present than to communicate irrelevant dogma and 
obsolete Technology regarding development in education. ' 

The technical sophistication of development in educatipn is 
still so primitive, but is advancing so rapidly, that it appears both 
premature and inadvisable U) attempt to pack it into degree 
programs. Books (e g Bak^ and Schutz, 1971 , 1972) are feasible, 
and courses are, pefhaps, reasonable, but any addition al.academic 
trappings empty pretense. 

The methodological aiid substantive competence of graduates 
^uf prevailing bachelors, masters, and doctoral level programs is 
quite a(fequate for dev^^lopment efforts The deficiencies in the 
training received by these individuals relevant to development in 
education aje not in methgdology oi substance. The deficiencies 
'pertain to personal 2nd discipline attitude^^ inculcated* by aca- 
demic traihmg that fi)rward research contributions, but impede 
(.ievelopment contributions. 

Fr>' (1^72) has conveniently sumnunzed the attitudinal 
dispositions that must be adjusted in moving from the university 
laboratory to the development laboratory. 

* 1. ' "The techmcal sophistication of a concept is no guarantee 
of Its commerical success," In the university laboratory, the 
cleverer the idea, the more attention it is likely to receive, in the 
development laboratory, the goal is the quickest, most direct, 
most simple, lea^t expensive means of reliably accomplishing 
' desired functions, tedinical sophisticaUon is. at best a means 
toward this end Conceptual coinplexity^usually l^aSs away from 
the goal'. ' * t 

2. ''The work of a development laboratory is creative and 
synthetic, '* It is the creative synthesuer rather than the critical 
kibbitzer who forwards the work of a development laboratory. 
''Anyone with reasonable intelligence can do a good job qf 
choosing between alternatives for objectives. The valuable man is 
the one who defines the need foi a new activity, or who realizes 
that a certain characteristic of a product, whicih was brought to 
the present levdl only with apparently great difficulty, is in fact. 
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nthfif loW^in terms of what is ultimately possible." 

3 ''Work in the development laboratory is frequently empir- 
ical manipulation of ^ highly coinp lex and poorly understood 
systems/' The plea. '^We don't yet know enough," begs the 
development question, as do simplified model systems abstracted 
from the real or natural system of interest \n the dfi^eloprrient 
idboratory. personnel are perforce dealing witR a wholelr^ess in 
Its full complexity, whose mechanism is not jully underbood and 
whose vanabies are incom'pletely defined. .Moreover they are 
asked to atTect char\ges in a relatively short time 

4 '^Work m the development laboratory is largely a group 
dLtjvi'ty " This point has becR .elaborated earlier 'iff th? 
dL'\efr,pmerit iabotatory, the final pruJuct or pro^e^ is rarely 
>^soLia}cd with jne mdividual " \ 

5 Veiel'jp^nt-nt pro fee fs rake much lunger to cu^nplete than 
research projects " Again the point ha^ been. ;nade above 
•TommerLiahzatK.il ul an idea in tiie development laburator> 
•fiav Mke up to ten yejrs • 

"because of the ejfects of process changes on ejficiency, 
production Jiwi tions may he reluctant to adopt such cimnges. "It 
:s modest comfort to persons in educationr to ^recog/ii^ that 
production -managers, like school a^dministrators have concerns 
bevond techniLjj soundness jnd financial benefits 'To the 
pnHluLti.^n operation in (he sh(^rt run. change, m the shnn run. 
n^eanv 'owcr eltkiencv and higher unit tosts Manufacturing will 
never he as willing to adopt process changes the [researcher] 
H'lgiV anticipate " ^ 

lor the ktrseeable future, the *dl^velopment -desirable predispo- 
sitions entiinerated ab(jve can best be produced in quick 
ofi'the-j^b orientation or in an internship m a good development 
laboratory in conjunction witli an academic traimng program 
Such ultcinships would also be useful for established researchers. 
However#tor an established researcher to pass through the doors 
of a development laboratory is as.difficult as for an established 
camel to pass through the eye of a neeclle The reason has nothing 
to do with matters of heaven, but it has a lot to do with matters 
of earth 
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